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TITLE: ZOOM LENS 



KWIC 

PURPOSE: To provide a zoom lens having a wide angle of view and a 
high 

variable power ratio by arranging five lens groups as a whole, and setting 
moving conditions of respective lens groups properly according to 
refracting 

powers or variable powers of the respective lens groups. 

CONSTITUTION: Five lens groups of the first group LI having a 
negative 

refracting power, the second group L2 having a negative refractmg power, 
the 

third group L3 having a positive refracting power, the fourth group L4 
having a 

negative refracting power and the fifth group L5 having a positive refracting 
power are arranged in this order from the object side, and when a power 
variation is carried out from a wide angle end to a telescopic end, at least 
the first LI, the second L2, the third L3 and the fifth group L5 are moved so 
that a distance between the second group L2 and the third group L3 is 
decreased 

and a distance between the third group L3 and the fourth group L4 is 
increased 

and a distance between the fourth group L4 and the fifth group L5 is 
decreased 

and the first group LI and the second group L2 are moved on different loci. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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[Detailed Description of the Invention] 

[Industrial Application] this invention relates to the suitable zoom lens for the camera for photographs 
for 35mm films, a video camera, simian-virus camera for electronic recording, etc. It has five lens 
groups as the whole which the lens group of negative refractive power precedes especially. It is related 
with the zoom lens which includes an extensive field angle region with high optical-character ability 
over all variable power ranges by setting up appropriately refractive power, lens composition, etc. ot 
move conditions or each lens group accompanying the variable power of these five lens groups. 

[Description of the Prior Art] Since the formation of an extensive field angle is comparatively easy 
many so-called negative lead type zoom lenses on the zoom lens for extensive field angles which the 
lens group of negative refractive power precedes from before are used. For example, the 1st group of 
refractive power more negative than a body side to order with JP,49-23912,B or JP,57-163213,A, The 
zoom lens to which it has four lens groups of the 2nd group of positive refractive power, the 3rd group 
of negative refractive power, and the 4th group of positive refractive power, the 1st group was moved to 
the image surface side on the occasion of the variable power from a wide angle edge to a tele edge, the 
2nd group and the 4th group were moved to the body side, and the 3rd group was fixed or moved is 

proposed. ^ , . i j ^ 

[0003] The formation of an extensive field angle is comparatively easy for the negative lead type zoom 

lens which the lens group of such negative refractive power precedes, and it has the features, hke 

contiguity photography distance becomes short. 

[0004] However, if the refractive power of each lens group is strengthened attaining high variable 
power-ization in'order to attain the miniaturization of the whole lens system, generating of many 
aberration will increase and optical-character ability will deteriorate greatly. Moreover, it extracts that it 
is going to attain diameter-ization of macrostomia, a path increases, and the trouble that the whole lens 

system is enlarged arises. ^.i. t. i i^^^ 

[0005] These faults are improved and the zoom lens which attained mimatunzation of the whok lens 
system and high variable power-ization is proposed for example, in JP,55-14403,B, the JP,63-241511,A 
publication-number No. 193709 [one to] official report, etc. 

[0006] In each of these official reports, a zoom lens is constituted from a body side in order [ groups / 
lens / four ] as the whole lens group of negative, positive, and negative and positive refractive power, 
among these a predetermined lens group is moved appropriately, and variable power is performed. 
[0007] In addition, in JP,2-201310,A, the zoom lens which made easy focal operation at the time ot 
moving some [ comparatively lightweight ] lens groups in the 1st group on an optical axis in the zoom 
lens of the same composition, and performing a focus, for example, performing auto-focusing is 
proposed. 

[0008] . . J ... 

[Problem(s) to be Solved by the Invention] The thing of a high variable power ratio is demanded in 
recent years as a zoom lens for standards used for a single-lens reflex camera, a video camera, etc., 
including an extensive field angle. For example, with the single-lens reflex camera for 35mm filnis, the 
zoom lens of an extensive field angle with a focal distance of 35mm - about 70mm is already used as a 

zoom lens for standards. . . 

[0009] If it is generally going to secure an about 2.8-f number aperture ratio moreover with a m i/03 1:58 PM 



Photography field angle of this level, lens composition will become compm^m^^^m^^S^fit^---^-'^^-^^^ 

Will become difficult good about optical-character ability over all variable power ranges. Moreover, 

generally with such a zoom lens, the lens outer diameter of the 1st group by the side of a body is a 

quantity weight in many cases greatly again. ^ , , , . • a 

rOOlOl For this reason, auto-focusing etc. is electric, and when Shigekazu Taka's 1st group is moved on 

iie occasion of a focus, driving means, such as a large-sized motor, are needed and with the camera of 

the power focus method which performs a focus, there is a trouble that the whole camera is enlarged m 

respectofpowerconsumption, aspace, etc. • . i„*u„ 

rOOl 11 By constituting a zoom lens from five lens groups as a whole, and setting up appropriately the 

move conditions of each lens group in accordance with the refractive power and variable power of each 

lens group etc , this invention shortens a lens overall length and, moreover, aims [ by the diameter ratio 

of macrostomia ] at offer of a zoom lens with high optical-character ability over all variable power 

ranges with an extensive field angle comparatively. 

100121 In addition, in this invention, by lens groups other than the 1st group, the imier focus method 
which performs a focus is adopted and focal operation aims at offer of the zoom lens of the suitable 
extensive field angle for a plain-gauze cone, for example, an auto-focus camera etc. 

mlms for Solving the Problem] The 1st group of refractive power more negative than a body side to 
order in the zoom lens of this invention, the 2nd group of negative refractive power, It has five lens 
groups of the 3rd group of positive refractive power, the 4th group of negative refractive power, arid the 
5th group of positive refractive power. On the occasion of the variable power from a wide angle edge to 
a tele edge, the interval of this 2nd group and the 3rd group is decreased, the interval of this 3rd group 
and the 4th group is increased, and the interval of this 4th group and the 5th group is decreased - as - at 
least - this - while moving the 1st, the 2nd, the 3rd, and the 5th group, it is charactenzed by moving 
this 1st group and the 2nd group by different tracing , u a 

[0014] In this invention, the 1st group is characterized by moving moving to on the other hand 
especially on the occasion of variable power, and the 2nd group, and performing the focus etc. 

[ExiJ^ple] Drawing 1 - drawing 3 are the lens cross sections in the wide angle edge of the numerical 
examples 1-3 of this invention. , ^ j f 

[0016] For the inside LI of drawing, the 1st group of negative refractive power, the 2nd group ot 
refractive power negative in L2, the 3rd group of refractive power positive in L3, the 4th group ot 
refractive power negative in L4, and L5 are the 5th group of positive refractive power. SP is drawmg. 
The arrow shows the move locus of each lens group at the time of performing variable power from a 

wide angle edge to a tele edge. , ^ , . j 

[0017] At this example, as shown in drawing, the interval of the 2nd group and the 3rd group is 
decreased on the occasion of the variable power from a wide angle edge to a tele edge, the interval of the 
3rd group and the 4th group is increased, and while moving a predetermined lens group so that the 
inte^al of the 4th group and the 5th group may be decreased, the 1st group and the 2nd group are moved 
by mutually different locus. , i • i 

100181 Among these, all five lens groups are moved in the numerical example 1 of drawing 1 . in 
drawing 2 and the numerical examples 2 and 3 of drawing 3 , the 1 st, the 2nd, the 3rd and the 5th group 
are moved, and the 4th group is considered as fixation. Moreover, in each example of drawing 1 - 
drawing 3 a focus moves the 2nd group and is performed. 

100191 In a wide angle edge, the 3rd group of positive refractive power was separated on the optical axis, 
and the zoom lens of this invention has both, arranged it to the 1st negative group and the 2nd negative 
group of refractive power, (detaching distantly), has approached and arranged the 4th group of negative 
refractive power to **** 3 group, and separates and arranges the 5th group of positive refractive power 
to the 4th group fiirther. The predetermined back focus is made to be obtained easily, attaining extensive 
field angle-ization by this, as the whole lens system serves as retrospective type lens composition. 
[0020] And it is made for the 3rd group of positive refractive power to both approach to the 1st negative 
group and the 2nd negative group of refractive power in a tele edge on the occasion of the variable 
power from a wide angle edge to a tele edge. It is made for the interval of the 3rd group and tiie 4th 
group of negative refractive power to become large, and a predetermined lens group is moved, vanable 
power is performed, and it is made for the whole lens system to serve as overlooked-a distant view t^e ^ 
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(teletype) lens composition so that the 5th group of positive refractive po^.'im'm^i^^^^'^^--^'-'^'^' 

m02li Variable power is made by this to share with each lens group effectively, the movement 
magnitude of each lens group in the case of variable power is decreased, and the mmiaturization of the 
whole lens system is attained, securing a predetermined variable power ratio. 
m022] In the numerical example 1 of drawing 1 , on the occasion of the variable power from a wide 
kgle edge to a tele edge, the 1 st group and the 4th group are linearly moved to an image surface side, 
Ae 3rd group I linearly moved to a body side, the 5th group is moved so that it may have a convex locus 
te a body side, and the 2nd group is moved so that it may have a convex locus to an image surface side^ 
n addition, in drawing 2 and the numerical examples 2 and 3 of drawmU , the 4th group is fixation the 
5th group mov^n^dy side linearly, and other lens groups are the same as the "^^^^ ™Pl^J^- 
moll? In this invention, at this time, the 1st group is enabling composition of a strong lens barrel to the 
shock to the direction of an optical axis of a camera, as traverse speed changes rapidly or the move 
direction is not reversed in the middle of variable power on the occasion of variable power. 
[0024] While moving especially the 1 st group linearly and strengthening to the shock to a camera, a lens 
C structure top lo makes a cam groove umiecessary, and simpUfication of lens battel structure is 
aSed. Moreover, by using the so-called imier focus method which is made to move the 2nd group 
S a comparatively light lens weight on an optical axis, and performs a focus focal operation when 
applying to for example, an OTOFU focus camera is made easy, and high-speed focal operation is 

rOoSf Furthermore, by adopting such an imier focus method, structure of the lens barrel which the 1st 
group ^^^^^^ in the case of variable power and a focus is made possible, and constitutional 

tS^^^Z:^^^^ zoom lens of this invention so that it may have the meniscus-like negative 
lens which turned the concave surface of refractive power strong agamst an image surface side to the 1st 
group The axial outdoor daylight bunch was made refracted gradually by this, retrospective 
mdd ization of the whole lens system was made easy in the wide angle edge, and the negative distortion 
aberration by the side of the wide angle generated when extensive field angle-ization is attained is 

rr0271 In addition, it is good to satisfy the following terms and conditions for aberration change to 
obtain few high optical-character ability over all variable power ranges, attaining shortening and the 
formation of an extensive field angle of a lens overall length in this invention. 
0028] The 2nd group of the above has the 21st negative lens which turned the concave surface to the 
mate surface side and the 22nd positive lens which turned the convex to the body side. The radius of 
c^tur^f ^^^^^^^^^^ by the sMe of the body of R2a and this 22nd lens for the radius of curvamre of 
Sens side by the side of he image surface of this 21st lens R2b, the focal distance of composition of 
he 1st group / fi and a wide angle edge / for the focal distance of the i-th group of the above ] of he 
^o!e! Se 2nd group - f - timt of setting the focal distance of the whole system m 1, 2, and a tele 

edge to fT 0.35< - |fl and 2|/fr<0.9 (1) 

0.75<fl/f2<3.0 (2) 

0.7<R2A/R2B<1.2 (3) 

It is satisfying the becoming conditions. 

00291 It is the thing of an amendment sake with sufficient BARANSUKU about many aberra ion, 
ondi/ional expression (1) setting up appropriately the refractive power ^.^ ^^^"^P^^^" f^^J^^^^^^^ 
in a wide angle edge, and the 2nd group, and mainly attaining reduction-ization of a lens outer diameter. 
[00301 If the refractive power of composition of the 1st group and the 2nd group becomes weak too 
much exceS ng the upper limit of conditional expression (1), in order that a refraction operation of an 
^iJoroorTayUght^^^^^^^ may become weak and may secure the axial outdoor daylight bunch of the 
^c fieTquanti^ to a wide angle side, you have to enlarge the lens 

the 2nd group. Moreover, if the refractive power of composition of the 1st group and the 2nd group 
becomes sZg too much exceeding a lower limit, although the lens outer diameter of the Is group and 
Sd grl bec^^^ small, aberration outside a shaft, such as distortion aberration generated by the 
1 st group and the 2nd group and astigmatism, will become large, and an amendment s will become 
difficult by other lens groups about many of such aberration. 

[0031] It is a thing for lessening aberration change at the time of carrying out a focus by the 2nd &ony^,^^^^ ^ 
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conditional expression (2) setting up appropriately the ratio of the refracti i^^e^ W 
• the 2nd group by the basis of conditional expression (1), and mainly attaining shortening of a lens 

moT2] Sugh the movement magnitude when carrying out a focus by the 2nd group becomes small 
Td it is advarlageous to shortening of a lens overall length if the refractive Power of the 2nd group 
becomes strong too much exceeding the upper limit of conditional expression (2), he amount of 
're^tion change in the case of a focus becomes large, and it becomes difficult to keep optical-character 
Sy good over the object distance at large. Moreover, since the lens outer diameter of the Is group for 
the interval of the 1st group and drawing becoming long and securing an axial outdoor daylight bunch 
will increase while the movement magnitude in the case of a focus increases and a lens overall length 
becomes long if the refractive power of the 2nd group becomes weak too much exceeding a lower limit, 

moTsTconlional expression (3) is the thing of an amendment sake good about the spherical aberration 
which sets up appropriately the ratio of the radius of curvature Ra of the lens side by the side of the 
Lge surface of the 21st negative lens which constitutes the 2nd group, and the radius of curvature Rb 
of the lens side by the side of the body of the 22nd positive lens, and is mainly generated by the 1st 

m0341 If radius-of-curvauire R2a becomes large too much compared with radius-of-curvature R2b 
exceeding the upper limit of conditional expression (3), although spherical aberration is rectified good 
r negX refractive power of the 2nd whole group will become weaker, and if this is paid in respect 
of other lenses, the yield of many aberration, such as comatic aberration, will increase more than this 

10035^ Moreover, if radius-of-curvature R2a becomes small too much compared with 
adius-of-curvature R2b exceeding a lower limit, the yield of positive spherical aberration will increase 
and an amendment's will become difficult in respect of other lenses about this m respect of the lens by 
the side ofthe body offor example, the 22nd lens. . , , r u / 

[0036] In addition, it is good to satisfy the following conditions with sufficient balance [aberration / 
many ] for an amendment over all variable power ranges, securing a predetermined variable power ratio 

roSyVwhen Ae 3rd group ofthe above has the negative lens of at least one sheet, and the positive lens 
of at iLt two sheets L the focal distance of the whole system [ in / fi and a tele edge / for the focal 
distance of this 3rd group ] is set to fT 0.28<f3/fr<0.85 (4) 

It is satisfying the becoming conditions. ^ , j ^ *i, 

[0038] Conditional expression (4) is related with the ratio ofthe focal distance ofthe 3rd group to the 
focal distance of the whole system in a tele edge. .^joW. nnwpr fnr 

[0039] Since the movement magnitude of each lens group m accordance with the variable power tor 
ecuring a predetermined variable power ratio increases, and a lens outer diameter will also increase 
while a lens overall length becomes long if the refractive power ofthe 3rd group becomes weak too 
much exceeding the upper limit of conditional expression (4), it is not good Moreover, if the refractive 
power ofthe 3rd group becomes strong too much exceeding a lower limit, although the whole lens 
system becomes small, generating of many aberration, such as spherical aberration will increase from 
the 3rd group, and an amendment's will become difficult by other lens groups about this. 
[00401 While it is satisfied [ with this invention ] of conditional expression (4), the 3rd group is 
Snslted so that it may have the negative lens of at least one sheet, and the positive lens of at least two 
sheets, and thereby, the yield of spherical aberration is lessened for chromatic aberration with the 

[milXur^numerical example of this invention is shown, a numerical example - se«ing " R^^^ 
bodv side - the i-th lens ** and an air interval, nickel, and nm are the radius of curvatures of the i-th lens 
side, and Di is the refractive index and the Abbe number of glass ofthe i-th lens m order from an each 

[ot42Ut^r[004°3t when the aspheric surface configuration made travelling direction of H shaft and 
ight positive to th; X-axis, the optical axis, and the perpendicular direction in the direction of an optical 
axis, a^d R is made into paraxial radius of curvature and it makes A, B, C, D, and E an asphenc surface 
coefficient respectively. 

[Equation 1] 4/11/03 1:58PM 
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It expresses with the becoming formula. Moreover, the relation between each above-mentioned 
conditional expression and many numeric values in a numerical example is shown in Table -1. 
Numerical example 1 F= 36.5-77.4 FNO=l:2.9 2omega= 62.2 degree-31.1 degree R 1= 69.33 D 1= 2.20 
N 1=1.77250 nu 1= 49.6 (Aspheric surface) R 2= 38.49 D 2= Adjustable R 3= -79.1 1 D 3= 1.80 N 
2=1.88300 nu 2= 40.8 R 4= 54.47 D 4= 0.50 R 5= 56.1 1 D 5= 4.50 N 3=1.84666 nu 3= 23.8 R 6= 
5045.30 D 6= Adjustable R 7= 89.26 D 7= 1.50 N 4=1.84666 nu 4= 23.8 R 8= 37.81 D 8= 8.00 N 
5=1.65160 nu 5= 58.5 R 9=-103.33 D 9= 0.15 R10= 74.97 D10= 4.00 N 6=1.69680 nu 6= 55.5 Rl 1= 
1307.60 Dl 1= 0.15 R12= 51.67 D12= 5.00N 7=1.69680 nu 7= 55.5 R13= 3317.12 D13= Adjustable 
R14= (drawing) D14= 2.00 R15= -93.73 D15=3.30 N 8=1.80518 nu 8= 25.4 R16= -31.23 D16= 1.30 N 
9=1.63930 nu 9= 44.9 R17= 77.19017= 1.40 R18=-162.57 D18= 1.30 N10=l. 60323 nul0=42.3 
R19=-7621.93 The D19= adjustable R20= 245.95 D20= 1.30 Nl 1=1.84666 nul 1= 23.8 R21= 35.85 
D21= 2.70 R22= 871.81 D22= 3.00 N12=1.69680 nul2= 55.5 R23=-46.1 1 D23= 0.15 R24= 41.75 D24= 
2.80 Nl 3=1. 77250 nul 3= 49.6 R25= 81.22 The number of aspheric surface systems B= 2.01734x10-7 
C= 1.45657x10-10 D= 6.76429x10-14 E=-3.01424xl0-16 [0044] 
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Numerical example 2 F= 35.9-77.8 FNO=l:2.9 2omega= 62.2 degree-31.1 degree R 1= 684.66 D 1= 
2.62 N 1=1.80518 nu 1= 25.4 R2=-1055.76 D 2= 0.20 R 3= 149.76 D 3= 2.10 N 2=1.71300 nu 2= 53.8 
R 4= 53.30 D 4= Adjustable R 5=-488.25 D 5= 2.00 N 3=1.77250 nu 3= 49.6 R 6= 44.81 D 6= 0.53 R 
7= 43.27 D 7= 3.50 N 4=1.84666 nu 4= 23.9 R 8= 78.34 D 8= Adjustable R 9= 84.43 D 9= 1.20 N 
5=1 84666 nu 5= 23.8 R10= 30.98 D10= 7.20 N 6=1.55963 nu 6= 61.2 Rl 1=-1529.08 Dl 1= 0.15R12= 
50.67 D12= 6.00 N 7=1.65160 nu 7= 58.5 R13=-l 10.42 D13= 0.15 R14= 40.57 D14= 3.30 N 8=1.65160 
nu 8= 58.5 R15= 71.98 D15= Adjustable R16= (drawing) D16= 1.50 R17=-145.10 D17= 3.00 N 
9=1.84666 nu 9= 23.8 R18= -34.13 D18= 1.20N10=1.6031 1 nulO= 60.7 R19= 1 12.83 D19= 2.00 R20= 
-42.83 D20= 1 .40 Nl 1=1 .6031 1 nul 1= 60.7 R21= 66.44 D21= Adjustable R22= 347.07 D22= 5.00 
N12=1.55963 nul2= 61.2 R23= -26.27D23= 1.50 N13=1.80518 nul3= 25.4 R24= -35.22 D24= 0.15 
R25= 104.39 D25= 5.00 N14=1.71300 nul4= 53.8 R26= -51.25 D26= 5.44 R27= -30.94 D27= 1.35 



Nl 5=1. 84666 nul 5= 23.8 R28= -84.63 [Tab 
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Numerical example 3 F= 35.8-77.6 FNO=l:2.9 2omega= 62.3 degree-31.2 degree R 1= 791.76 D 1= 
2.62 N 1=1.80518 nu 1= 25.4 R 2 -1937.16 D 2= 0.20 R 3= 1 12.86 D 3= 2.10 N 2=1.71300 nu 2= 53.8 

4/11/03 1:58 PM 



R 4= 5 1 .40 D 4= Adjustable R 5= -3 1 7.2 1 D 5= 2.00 N 3=1 .77250 nu 3= >49;^^M6i=ip41$F92<flP^gi-®J^?0»5lweb_cgLeije 
7= 43.29 D 7= 3.50 N 4=1.84666 nu 4= 23.9 R 8= 75.72 D 8= Adjustable R 9= 78.89 D 9= 1.20 N 
5=1.84666 nu5= 23.8R10= 31.34 D10= 7.20 N 6=1.55963 nu 6= 61.2 Rl 1=-78204.10 Dl 1= 0.15 R12= 
52.30 D12= 6.00 N 7=1.65160 nu 7= 58.5 R13= -104.66 D13= 0.15 R14= 43.06 D14= 3.30 N 
8=1.65160 nu 8= 58.5 R15= 95.40 D15= Adjustable R16= (drawing) D16= 1.50 R17= -134.01 D17= 
3.00 N 9=1.84666 nu 9= 23.8 R18= -33.45 D18= 1.20 N10=1.60311 nulO= 60.7 R19=102.01 D19= 
2.00 R20= -44.08 D20= 1.40 Nl 1=1.603 11 nul 1= 60.7 R21= 63.77 D21= Adjustable R22= 723.38 
D22= 5.30 N12=l .55963 nul2= 61 .2 R23= -26.94 D23= 1 .50 Nl 3=1 .805 1 8 nul 3= 25.4 R24= -3 1 .98 
D24= 0.15 R25= 97.49 D25=5.00 N14=1.71300 nul4= 53.8 R26= -48.30 D26= 2.50 R27= -32.10 D27= 
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[0045] 
[Table 4] 
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[0046] 

[Effect of the Invention] Moreover, a zoom lens with high optical-character ability can be comparatively 
attained over all the variable power ranges of a high variable power ratio with an extensive field angle, 
shortening a lens overall length and making lens barrel structure simple by specifying the move 
conditions of each lens group followed on the refractive power and variable power of five lens groups 
like the above-mentioned etc., according to this invention. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The lens cross section of the numerical example 1 of this invention 

[Drawing 21 The lens cross section of the numerical example 2 of this invention 

[Drawing 31 The lens cross section of the numerical example 3 of this invention 

[Drawing 41 Many aberration views in the zoom position of the wide angle edge of the numerical 

example 1 of this invention 

[Drawing 51 Many aberration views in the middle zoom position of the numerical example 1 of this 
invention 

[Drawing 61 Many aberration views in the zoom position of the tele edge of the numerical example 1 of 
this invention 

[Drawing 71 Many aberration views in the zoom position of the wide angle edge of the numerical 
example 2 of this invention 

[Drawing 81 Many aberration views in the middle zoom position of the numerical example 2 of this 
invention 

[Drawing 91 Many aberration views in the zoom position of the tele edge of the numerical example 2 of 
this invention 

[Drawing 101 Many aberration views in the zoom position of the wide angle edge of the numerical 
example 3 of this invention 

[Drawing 111 Many aberration views in the middle zoom position of the numerical example 3 of this 

invention 

[Drawing 121 Many aberration views in the zoom position of the tele edge of the numerical example 3 of 

this invention 

[Description of Notations] 

LI The 1st group 

L2 The 2nd group 

L3 The 3rd group 

L4 The 4th group 

L5 The 5th group 

SP Drawing 

S Sagittal image surface 
M Meridional image surface 
d d line 
g g line 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1 st group of refractive power more negative than a body side to order, the 2nd group of 
negative refractive power, the 3rd group of positive refractive power. It has five lens groups of the 4th 
group of negative refractive power, and the 5th group of positive refractive power. On the occasion of 
the variable power from a wide angle edge to a tele edge, the interval of this 2nd group and the 3rd group 
is decreased, the interval of this 3rd group and the 4th group is increased, and the interval of this 4th 
group and the 5th group is decreased -- as - at least - this - the zoom lens characterized by moving this 
1st group and the 2nd group by different tracing while moving the 1st, the 2nd, the 3rd, and the 5th 
group 

[Claim 2] The 1st group of the above is the zoom lens of the claim 1 characterized by on the other hand 
moving to ** on the occasion of variable power. 

[Claim 3] The zoom lens of the claim 1 characterized by moving the 2nd group of the above and 
performing the focus. 

[Claim 4] The 2nd group of the above has the 21st negative lens which turned the concave surface to the 
image surface side, and the 22nd positive lens which turned the convex to the body side. The radius of 
curvature of the lens side by the side of the body of R2a and this 22nd lens for the radius of curvature of 
the lens side by the side of the image surface of this 21st lens R2b, The focal distance of the i-th group of 
the above fi, the focal distance of composition of the 1st group of the above in a wide angle edge, and 
the 2nd group -- f, when the focal distance of the whole system in 1, 2, and a tele edge is set to ff 
0.35<|fl, 2|/fr<0.90.75<fl/f2<3.00.7 Zoom lens of the claim 1 characterized by satisfying the conditions 
which become <R2 a/R2b<1.2. 

[Claim 5] The 3rd group of the above is the zoom lens of the claim 1 characterized by satisfying the 
becoming conditions 0.28<O-/fr<0.85, when it has the negative lens of at least one sheet, and the 
positive lens of at least two sheets and the focal distance of the whole system [ in / f3 and a tele edge / 
for the focal distance of this 3rd group ] is set to fT. 



[Translation done.] 
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